Background According to previous studies, temperament predicts a large share of the variance in job stress. It may be necessary for mental health practitioners to offer intervention strategies in accordance with individual temperament.
Introduction
Job stress among hospital staffs may adversely affect their physical or mental health causing musculoskeletal or depressive symptoms and other health-related problems [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] . In a previous study, we investigated the relationship between effort-reward imbalance (ERI) and depressive state in nurses in a Japanese general hospital. We found that effort-money (effort-job promotion) imbalance and over-commitment were significantly correlated with depressive state [4] . Effective interventions to reduce over-commitment or improve the work situation may be necessary to avoid depressive states among nurses. Studies by Sakai et al. [11] and Tei-Tominaga et al. [12] suggested that mental health practitioners might offer intervention strategies in accordance with individual temperament. Their studies in Japanese company employees found that temperament predicted a large share of the variance in job stress measured by the National Institute of Occupational Safety and Health Generic Job Stress Questionnaire and by ERI [11, 12] .
For measuring temperament, Akiskal et al. [13] developed the Temperament Evaluation of Memphis, Pisa, Paris and San Diego-Autoquestionnaire version (TEMPS-A), which is a self-rating instrument composing five affective temperaments; depressive, cyclothymic, hyperthymic, irritable and anxious temperaments. According to Akiskal and Akiskal [14] , temperamental dysregulation leads to stressors that can precipitate the development of affective disorders.
However, to our knowledge, no study has investigated the relationship between temperament and job stress among nurses, who are exposed to high-stress work environments.
The purpose of this study was to investigate the relationship between job stress and temperament among nurses in a general hospital and to provide insight into factors influencing their mental or physical health.
Methods
In November 2010, supervisors distributed a questionnaire to all nurses (n = 685) in a general hospital with 611 beds in an urban area in Japan. Specialities included the intensive care unit, paediatrics, surgery room, oncology and emergency room. Management allowed nurses to complete the questionnaires during their shifts.
The questionnaire was anonymous and voluntary. An explanation of the nature of the survey accompanied the questionnaire. Consent was assumed if participants answered the questionnaire. The study was approved by the Committee for the Prevention of Physical Disease and Mental Illness among Health Care Workers at the general hospital.
The questionnaire collected data on age, hours of work (full time or part time), shift work, overtime and job rank (manager, middle manager or staff nurse).
We measured job stress using the Japanese version of the ERI questionnaire (23 items) translated by Tsutsumi [15] , which consisted of three subscales; effort, reward and over-commitment. Effort (six items, e.g. quantitative and qualitative load) was evaluated by measuring work demands. The reward (11 items) subscale was further divided into three subgroups: esteem (five items, e.g. 'I receive the respect I deserve from my superiors'), job security (two items, e.g. 'My job security is poor') and job promotion (four items, e.g. 'My job promotion prospects are poor'). Over-commitment is defined as a set of attitudes, behaviours and emotions that reflect excessive work effort [16] , and it was measured by six items. Higher ERI ratio and over-commitment scores indicate high risk for depression, psychiatric disorders, burnout, fatigue, cardiovascular disease or musculoskeletal symptoms [15] [16] [17] [18] .
We measured temperament by the Japanese version of TEMPS-A [19] , which contains 110 items divided into five temperaments: Depressive (21 items), Cyclothymic (21 items), Hyperthymic (21 items), Irritable (for female, 22 items) and Anxious (26 items). The TEMPS-A measures not only emotional, cognitive, psychomotor and circadian traits predisposing to major mood disorders but also adaptive attributes [13] . For instance, the depressive temperament emerges as bound to routine, self-blaming, shy, non-assertive, sensitive to criticism, self-denying, dependable and preferring to work for someone else [13] . The first 10 of the 110 items in TEMPS-A are listed in the Appendix.
Four ERI ratios (ERI, effort-esteem imbalance, effortjob security imbalance and effort-job promotion imbalance) were calculated based on total scores according to Tsutsumi [15] . We calculated the ERI as effort × 11/reward × 6. We calculated the effort-esteem imbalance as effort × 5/esteem × 6. We calculated the effort-job security imbalance as effort × 2/security × 6. We calculated the effort-job promotion imbalance as effort × 4/job promotion × 6.
We used Spearman's correlation to investigate the relationships between work environment, age, temperaments and job stress.
We then examined the relationships between the ERI ratios, over-commitment, work-related variables and five temperaments using hierarchical multiple regression analysis. We considered the four ERI ratios and over-commitment as explanatory variables. We considered age, work-related variables and the five temperaments as independent variables. In Step 1, age and work-related variables that showed a significant association with each dependent variable were added to the equations of the four ERI ratios and over-commitment. In Step 2, we added the five temperament variables in order to examine the effects of temperament on each dependent variable, while controlling for age and workrelated variables.
We used SPSS 11 (SPSS Inc., Chicago, Il, USA) for all analyses. Table 1 shows the characteristics of the study subjects and means and standard deviations of the ERI subscales, over-commitment and the five domain scores of the TEMPS-A. Table 2 shows the Spearman's correlation between work-related variables, temperament, the four ERI ratios and over-commitment. Overtime hours were significantly correlated with the four ERI ratios and over-commitment. 'No shift work' was significantly and inversely correlated with the four ERI ratios. Working night shift rotation was significantly correlated with the four ERI ratios. Age was significantly and inversely correlated with effort-reward ratio, effort-promotion ratio and over-commitment. Temperament, except for hyperthymic, was significantly correlated with the four ERI ratios and over-commitment.
Overtime hours and 'no shift work' explained 8% of the variance in ERI (Table 3 ). In Step 2, temperament variables accounted for an additional 28% (F = 12.36, P < 0.001) of the variance. Depressive temperament predicted a higher ERI.
Overtime hours and working as a middle manager explained 10% of the variance in effort-esteem imbalance (Table 3 ). In Step 2, temperament variables accounted for an additional 29% (F = 13.10, P < 0.001) of the variance. Depressive temperament predicted a higher effort-esteem imbalance.
Overtime hours and no shift work explained 7% of the variance in effort-promotion imbalance (Table 3 ). In
Step 2, temperament variables accounted for an additional 28% (F = 12.19, P < 0.001) of the variance. both depressive and cyclothymic temperaments predicted a higher effort-promotion imbalance.
Overtime hours and 'no shift work' explained 6% of the variance in effort-security imbalance (Table 3) . In Step 2, temperament variables accounted for an additional 20% (F = 9.22, P < 0.001) of the variance. Depressive temperament predicted a higher effort-security imbalance.
Overtime hours explained 10% of the variance in over-commitment (Table 3 ). In Step 2, temperament variables accounted for an additional 39% (F = 27.33, P < 0.001) of the variance. both depressive and anxious temperaments predicted over-commitment. Depressive temperament was significantly but modestly correlated with over-commitment, and anxious temperament was moderately correlated with over-commitment.
Discussion
We found that temperament predicted part of the variance of the four ERI ratios and over-commitment in female nurses. A strength of our study is that this is the third study to investigate the relationship between job stress and temperament. We investigated in detail the independent contribution of temperaments to four ratios of ERI and also over-commitment. Cyclothymic temperament had no significant influence on reward among Information Technology (IT) service company employees in a previous study [12] , but we found that effort-promotion imbalance was influenced by this temperament. Cyclothymic temperament had significant influence on interpersonal conflicts among male workers at an IT service company [5] . The effects of cyclothymic temperament may vary with occupations or gender.
The study also had some drawbacks. The sample size was small and only one general hospital was surveyed. The questionnaire was anonymous, and we could not clarify whether the responders were representative of the whole population of nurses at the hospital, e.g. gender ratio, age, full time work or part time work and job rank. TEMPS-A scores may be more related to personality traits than mental states [20] . However, it could be argued that TEMPS-A scores are dependent on the state of mental disorders. A prospective study of temperament might resolve these questions. ERI is assumed to affect employee's well-being, and this has gained considerable empirical support [21] . However, findings about overcommitment remain inconsistent, and the moderating effect of over-commitment on the relation between ERI and employee health is an area for further research. To preserve participants' anonymity, we did not investigate in detail personal factors, such as educational background, marital status, duration of nursing career, history of mental or physical problems and so on, which may influence perception of effort and reward. The R-squared values in Table 3 may therefore be relatively low. Females are potentially at increased risk for poor self-rated health [22] . In this study, we could not investigate the gender effects, but these could be examined in further research.
Variation of around 25% is comparable with the findings of previous studies [11, 12] . Depressive temperament influenced all four ERI ratios and over-commitment in accordance with the findings of Tei-Tominaga et al. [12] . Depressive temperament is thought to be a factor for maladjustment to the workplace due to low energy and pessimism [23] . Recognition of higher ERI may be Step 1
Step 2 Step 1 Step 2 Step 1 Step 2 Step 1 Step 2 Step 1 Step 2 influenced by pessimism. Only anxious temperament influenced over-commitment. Hyperthymic temperament had no significant correlation with any ERI ratio or over-commitment scores. These findings support those of previous studies [24] . Hyperthymic temperament represents a type of 'supernormal' personality with much adaptability in facing most stressors in the workplace, and it is not considered either a pre-morbid nor co-morbid personality of mental disorders [24] . Despite the drawbacks of this study, our findings provide insight into some factors influencing job stress among nurses in general hospitals. From a practical perspective, the influence of temperament, especially depressive and anxious temperaments, on job stress should be considered for health care professionals. Intervention support such as group cognitive psychotherapy may reduce the risk of mental or physical ill-health in nurses with depressive or anxious temperaments and may help them cope better with occupational stress.
• Depressive temperament influenced all four effort-reward imbalance ratios and over-commitment, while anxious temperament only influenced over-commitment.
• Intervention may be needed to prevent adverse physical and mental effects due to job stress in workers with depressive or anxious temperament. 
